EDITORIAL STAFF 


PUBLICATIONS 
DIRECTOR 
F. J. Van Antwerpen 


EDITOR & 
PUBLISHER 
Larry Resen 


Managing Editor 
John Howe 


Associate Editors 
Claudia M. Caruana 
Waldo B. Hoffman 


Art Director 
Louis H. Dufault 


Editorial Assistants 
Elizabeth A. Connors 
Ann Ruzicka 

Renate U. Treibmann 


CEP INDEX 


EDITORIAL SOUNDING 
BOARD 


Frank Cozzarelli 
Union Carbide Corp. 
New York, N.Y. 

Paul Stavenger 
Dorr-Oliver, Inc. 
Stamford, Conn. 

Warren C. Fisher 
FMC Corp. 

New York, N.Y. 


BUSINESS STAFF 


Production/Sales 
Service Manager 
Frank Grisoli 


Adv. Production Asst. 
Abigail Miranda 


Marketing Director 
C. R. Stoddard, Jr. 


Representatives 

E. Bocchialini 

Frank Duesterbeck 

Richard E. Hoierman 

Dwight Jennett 

R. Mery 

James J. Robertson, Jr. 

Fred W. Smith 

Geoffrey A. R. 
Sweatman 

Yoshihiro Takemura 


CIRCULATION 


E. T. Plattner, Mgr. 
Ann Chudnoft 
Rose Sokol 


VOL. 69 1973 


Published by 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 
345 East 47 Street New York, N. Y. 10017 


AIChE OFFICERS AND DIRECTORS, 1973 


Officers elected for 1973 


‘69 “IOA ‘X3GNI 


President Vice President Treasurer Secretary 
T. Weaver 1. Leibson A. S. West F. J. Van Antwerpen 
Directors 
K. B. Bischoff C. S. Cronan R. B. Filbert* W. R. Pavelchek 
W. H. Corcoran* W. K. Davis G. A. Lessells W. A. Schnyder 
K. E. Coulter* W. R. Early E. O. Ohsol* K. D. Timmerhaus 


*Term expires December 31, 1973 


Directors elected to serve through December 31, 1975 


Cronan Pavelchek Lessels Schnyder 


OFFICERS AND DIRECTORS ELECTED 1973 FOR 1974 


President Secretary Directors 

13,211 F. J. Van Antwerpen..13,158 H.L. Hoffman.......... 6,572 
D. M. Himmelblau ..... 6,552 

Vice President Treasurer 6,348 


The total 1974 slate, in addition to the newly-elected officers and directors listed above, in- 
cludes: J. Y. Oldshue, W. H. Corcoran, R. F. Ables, E. O. Ohsol, D. P. Tassios, C. Bahadur, 
P. B. Lederman, and R. O. Bathiany. 


CHEMICAL ENGINEERING PROGRESS (Vol. 69, No. 12) 


December 1973 


65 


f 
+ 
: 


CHEMICAL ENGINEERING PROGRESS 


LANT 
OPERATIONS 


Chem Engineering Th 
Sijateiegeesinmene What Does it Cost to Pilot a Process? 
Opinions on Employer Employee Relations 
> 37 int Operati 
HC! Processing 7 The Kel-Chlor Process 


SUBJECT INDEX 


Abatement of prilling tower effluent......... June 72 
Absorption column design................. Dec. 29 


Absorption, falling film and adiabatic, 


of hydrogen chloride ................... Feb. 50 
Accreditation of engineering schools ......... Feb. 33 
Acetylene decomposition incident ........... Apr. 48 
Acid gas removal, Rectisol process for........ Mar. 37 
Acoustic treatment of pelletizer ............ June 96 
Acoustic vibrations in tubular exchangers... . . July 62 
ACTIVATED CARBON 

biological waste treatment............... Nov. 63 

EPA's program for activated carbon ....... Nov. 45 

granular carbon thermal regeneration, 

Nov. 48 


in-place regeneration of................. Nov. 65 
Adiabatic and falling film absorption of 


Feb. 50 
Adsorption system, operation of ............ Nov. 48 
Adsorption, thesis index.................. Jan. 114 

IChE 

Awards 

Food and Bioengineering Award 

nominations sought ................ Mar. 94 
Petroleum and Petrochemical Award 

presentation of, photos ................ Jan. 36 
scholarship winners ................. May 128 
student chapter counselors awards 

Books Received 


Jan. 4, Mar. 96, Apr. 4, May 16, June 8, July 4, 
Aug. 7, Sept. 6, Nov. 4, Dec. 4 

Candidates for national offices, 1974. . Aug. 64, Sept. 90 
chemical engineers, supply demand and 


Aug. 59 
Oct. 41 
factors in Institute’s environment........ Jan. 22 

Fellows 


Feb. 87, Mar. 89, Apr. 81, May 104, June 120, 

July 116, Aug. 111, Sept. 92, Oct. 102, Dec. 72 

Future Meetings 

Jan. 138, Feb. 100, Mar. 115, Apr. 105, May 115, 

June 127, July 142, Aug. 120, Sept. 117, Oct. 130, 

Nov. 132, Dec. 89 


December 1973 


Local Sections 
Jan. 131, Feb. 94, Mar. 78, Apr. 74, May 111, June 
124, July 110, Aug. 116, Sept. 114, Oct. 126, Nov. 
86, Dec. 85 


Meetings 
National Conference on Complete Water Reuse, 
Washington, D.C., photos............ June 61 
Fourth Joint Chemical Engineering, 
Conference, Vancouver, preview ..... June 116, 
65th Annual Meeting, New York, 
66th Annual Meeting, Philadelphia, 


74th National Meeting and 7th Petro- 
chemical and Refining Exposition, 


75th National Meeting, preview .. Mar. 73, Apr. 71 
members appraise their association and 


News and Notes 
Jan. 154, Feb. 162, Mar. 162, Apr. 126, May 156, 
June 166, July 162, Aug. 158, Sept. 138, Oct. 154, 
Nov. 158, Dec. 110 


Newsletter....... Jan. 1, Apr. 1, May 1, Aug. 1, Dec. 1 

Jan. 25 
Officers and Directors, 1973 Jan. 10 
Officer's Conference, photos .............. Aug. 116 


Opinion and Comment 
Feb. 45, Mar. 29, Apr. 33, May 54, June 64, Sept. 
39, Oct. 41, Nov. 37, Dec. 26 

People 
Jan. 84, Feb. 87, Mar. 89, Apr. 81, May 104, June 
120, July 116, Aug. 111, Sept. 90, Oct. 102, Nov. 


82, Dec. 72 
Planning for years ahead.................. Jan. 21 
Professional Employ t Guidelines 
Mar. 15 
Trends 
dan. 40, Feb. 43, Mar. 27, Apr. 31, July 52, Aug. 69, 
Dec. 25 
AIR POLLUTION 
automobile emissions................... May 29 


multi-stage stack samplers .............. une 93 
NOx emission control via catalytic 


power station emission control............ Mar. 65 
prilling tower effluent, abatement of ....... June 72 
problems at a paper mill............... June 100 
stripping ammonium nitrate from vapors .. . June 79 
sulfur emission control, molten salt 
Air requirements for Bender process control . . Aug. 101 
Amine Guard corrosion inhibitor............ Feb. 57 
Ammonium nitrate stripping .............. June 79 
Analyzers, photometric, calibration of........ Dec. 35 
Andersen stack sampler June 93 
Anti-trust charges a d by engi ing 
Applications for centrifuge pushers ......... Sept. 62 
Applied mathematics, thesis index.......... Jan. 114 


Applied Technology Corp.'s gasification 
process 
Aquaclaus process for SOg removal.......... 
Arabian Light properties 
Arrow diagrams, drawbacks of 
Atmospheric pressure processes 
Automotive emissions, percent reduction in. 


Automotive exhaust problem .............. 
AWARDS 
Donald P. Eckman Award nominations 
Feb. 88 
Enrico Fermi Science Prize bestowed. ..... . dan. 84 
Food and Bioengineering Award 
McDermott Award goes to North Dakota 
Petroleum and Petrochemical Awards 
presentation of, photos.................- Jan. 36 
B 
Baffle placement in tubular exchangers... ... . July 62 
Bamag-Winkler gasification process ......... Dec. 56 
Base enclosure and silencer system for 
reducing furnace noise .................- Oct. 56 
Battelle Memorial Institute ............... Nov. 25 
Bayonet-type waste heat boiler ............. Jan. 47 
Bender process unit startup............... Aug. 101 
July 29 
duly 102 


CEP 


¥ Gases 


Relies 
‘et Va 


& LOSS 
PREVENTION 


(page 37 


[JANUARY 1973] FEBRUARY 4 

Bin Activators—Key to Practical Storage and Page 57 

Oct. 26 
ug. 105 
4 Dec. 56 
May 29 
J 
OM | CHEMICAL ENGINEERING PROGRESS (Vol. 69, No. 12) i 


BIGAS gasification process................ 


Bin activators for storage and flow of solids .. . . Jan. 62 
Biochemical engineering, thesis index ....... Jan. 114 
Biological regeneration of granular carbon .... Nov. 56 
Biological waste treatment by activated 

Bi dical engi ing, thesis index ........¢ Jan. 115 
Black engi 's and eng! ing societies ..... Apr. 23 
Blacks in chemical engineering............. Mar. 20 
Boiler, bayonet-type waste heat............. Jan. 47 
Brooklyn Tech and NYU Engineering merge. . . May 14 
B.t.u. gas, low, processes for ............... Dec. 56 
Bubble tray efficiency studies .............. Oct. 73 
Bulk blending characteristics of different 

BUSINESS 

chemical industry, investor's rating of ...... Apr. 31 

consulting engineering companies ......... Nov. 30 

industrial relations days ................ Apr. 26 

management, critique of ................ May 42 

Businessman, the art of being.............. May 42 
Butadiene, price July 102 
B&W-Du Pont gasification process.......... Dec. 56 


Candidates for AIChE officers, 1974......... Aug. 64 
Capital cost forecasting... . May 77 
Capital and scale-up factors of pilot plants .... Feb. 71 
CARBON 
steel packing applications ............... Feb. 67 
CATALY, 
research, comment on May 62 
CATALYSTS 
selective hydrogenation, performance of .... May 65 
shift, why they de-activate............... May 69 
CATALYTIC 
cracker, filtering effluent from ........... June 67 
cracker flue gas, measuring opacity of ...... Dec. 62 
reforming improved by moisture metering. . . Sept. 49 
CENTRIFUGES 
disc-type, flow patternsin............... Sept. 73 
explosion protection for ................. Apr. 42 
hydrocyclone in process and pollution 
Ceramic packing applications.............. Feb. 67 
Certification, “registered” vs. 
CHEMICAL 
industry, investor's ratingof ............. Apr. 31 
marketing, consulting for................ Apr. 21 
processes, simulationof ................. Oct. 95 
processes, thesis index ................. Jan. 115 
reactors, thesis index Jan. 115 
regeneration of granular carbon........... Nov. 56 
CHEMICAL ENGINEERING 
professionalism and employment.......... Nov. 37 
in 20th century, last three decades of....... Feb. 25 
CHEMICAL ENGINEERS 
dissatisfied with status of profession ....... Feb. 37 
Chemistry of moltent salt system ........... Mar. 31 
CHLORINE 
fire and explosion hazards ............... Apr. 45 
and organics, explosive reactivity of........ Apr. 52 
Chlorinated solvents and environmental 
Chlorination, hydrocarbon, low cost.......... Oct. 89 
Chromatographs, gas, serviced by 
Claus sulfur recovery unit startup........... Aug. 89 
CO2 removal systems, corrosion control in... . . Feb. 57 
Coal, oil shale and 
COAL GASIFICATION 
coal-oil-gas refinery, designof............ 
COED char gasification process........... 
equilibrium problems in high 
temperature combustion .............. 
fluidized bed combustion system.......... 
fuel oil, conversion of coal into. .. . ; 


H-Coal process, scale-up factors in 


low B.t.u. gas for power station emission 
molten salt processes for sulfur emission 
Two-Stage Coal Combustion process....... Mar. 54 
Coalescence, thesis Jan. 116 
COED char gasification process ............ Mar. 43 


CHEMICAL ENGINEERING PROGRESS (Vol. 69, No. 12) 


Combustion-cycle plant, steam generator in ... July 81 
Combustion, thesis index................. Jan. 116 
Complex equilibria, correlation of........... Nov. 79 
Compression and granulation rooms, 

Compressor capacities available ............ Oct. 77 
COMPUTER 

aided design, thesis index...............¢ Jan. 117 

control, applied to an integrated plant...... Sept. 45 

control of gas chromatographs............ Sept. 53 

in design of industrial linings............ June 104 

estimating capital costs with ............. May 77 

process analysis and design.............. Sept. 78 

storage and retrieval of information........ Feb. 75 

tracking actions and continuous control ... . Sept. 56 
CONGRESS 

and engineers. Aug. 22 

given metrication statement by 

professional societies June 64 

p and eng May 54 

Consulting for chemical marketing .......... Apr. 21 
Consulting, government engineering ......... Nov. 30 
Continuing Education at numero 10,000...... Sept. 36 
Continuing engineering studies ............. Feb. 33 
Continuous Catalytic Absorption process ..... May 75 
Continuous control and tracking action ...... Sept. 56 
Contributions to pension plans ............. July 29 
CONTROL 

computers in an integrated plant.......... Sept. 45 

of flow in bulk solids handling systems..... . Jan. 62 

Correlation of complex | Nov. 79 
Corrosion control in COy removal systems. . . . . Feb. 57 
COSTS 

of adsorption and regeneration system... ... Nov. 48 

capital, forecasting of................045 May 77 

capital and operating, for refineries ........ Oct. 26 

of chlorine production via Kel-Chor 

of Envirotech Double-Alkali SOg 

Dec. 47 
of fluidized bed powdered carbon 

investment, for removal processes... . . . Apr. 55 

of limestone wet scrubber system ......... June 86 

and market factors affecting 

petrochemical July 102 

Apr. 17 

of pipeline gas, factors affecting .......... Mar. 43 

of pollution abatement programs .......... Apr. 15 

of process development projects........... Feb. 71 

of professional / managerial personnel ...... May 37 

of SNG production via CRG- 

Hydrogasification process.............. May 84 

CRG-Hydrogasification process for SNG...... May 84 

vacuum distillation unit startup........... Aug. 85 
Crystal-size distribution .................. duly 86 

Crystallization, thesis index............... Jan. 116 
Crystallizer influenced nucleation........... July 86 
CUNY’s gasification process............... Dec. 56 


Death benefit of July 29 
Decomposition of a Eee Apr. 48 
Desalination, thesis index ................ Jan. 116 
DESIGN 
absorption columns... Dec. 29 
and analysis of processes, computer-aided . . Sept. 78 
conventional algorithm................. Sept. 56 
of granulation and compression rooms...... May 96 
of limestone wet scrubber ............... June 86 
teaching, survey results................. May 47 
tube to tube sheet joint.................. Jan. 47 
Dimpled and haif- tube jackets, heat 
Disc centrifuges, flow patternsin........... Sept. 73 
Discharge of heavy gases from relief valves .... Apr. 37 
Dispersion, thesis index.................. Jan. 116 
Disposal methods for solid wastes .......... Sept. 35 
Disposal systems for HCl wastes ............ Jan. 68 


DISTILLATION 


bubble trays efficiency studies............ Oct. 73 
dynamics, thesis Jan. 116 
flow hydraulics of large diameter trays...... Oct. 67 
sieve trays, effect of liquid mixingon ....... Oct. 75 
Dollar, purchasing power of ............... Aug. 59 
Domestic action on energy crisis............ May 29 
Donald P. Eckman Award nominations 
Feb. 88 
Double-alkali plant, SOg removalin......... Dec. 47 
Dry powders, in-line preparation of......... May 100 
Jan. 116 
Dues, AICHE, increased Aug. 59 
Dust control equipment .................. Dec. 62 


ECOLOGY 
resource expansion through engineering .. . . Sept. 24 
ECONOMICS 
balance of payments June 35 
of Bi-Gas SNG process ................. Mar. 37 
of Kellogg's coal gasification process ....... Mar. 31 
of coal-oil-gas refinery.................-. Mar. 62 
of granular carbon thermal regeneration . .. . Nov. 48 
of noble metal catalysts................. May 65 
of SNG production.............. May 84, July 97 
of Transcat VCM process................ Oct. 92 
of Two-Stage Coal Combustion process .... . Mar. 54 
Economizer, flue gas, schematic of...........Jan.51 
EDUCATION 
Chemical Engineering Practice Division .... June 59 
chemical engineering technology in the 
during next two decades................. Feb. 25 
industrial relations days ................ Apr. 26 
industrial visitor programs............... Jan. 39 
— storage and retrieval in 
Feb. 74 
enuianiiion statement given to Congress ... . ¢ June 64 


more technology degrees reported for 1972... Feb. 98 
NYU Engineering and Brooklyn Tech 


paperless journal, the................... Jan. 82 
Purdue — Eli Lilly Project............... Aug. 57 
salaries of omgineérein. Mar. 27 
school, one day, for ch.e. educators ........ Mar. 23 
teaching design, survey results............ May 47 
technical information habits of engineers ... Mar. 67 
university's role in catalysis research....... May 59 

Educators, ch.e., one day school for.......... Mar. 23 
Effluent filtering from a catalytic cracker... ..- June 67 
Effluent, prilling tower, abatement of........ June 72 
Electrical properties, thesis index .......... Jan. 116 
Electricity, nuclear, expansion of ...........¢ June 48 
Electrochemistry, thesis index............. Jan. 116 
Emission monitoring of SO) and NO, ........ Dec. 35 
Employer- employee Feb. 37 
Employers and the interviewing process ...... July 26 
EMPLOYMENT 
blacks in chemical engineering ........... Mar. 20 
consulting for chemical marketing......... Apr. 21 
current, and projected needs.............. Oct. 16 
Guidelines endorsed by AICHE: .......... Mar. 15 
job outlook continues to brighten.......... Feb. 43 
opportunities remain stable............. May 110 
and professionalism. Nov. 37 
ENERGY 
for aqueous organic oxidation............ Sept. 27 
coal, desulfurized, for power plants ........ Dec. 56 
consumption in 20th century............. Nov. 72 
Aug. 51, Dec. 18 
crisis, oil shale, and coal ................ May 94 
fuels supply and regulatory alternatives .... Nov. 72 
needs, forecaat difficult Dec. 7 
policy from federal standpoint. June 22 
problems, classification of...............¢ June 48 
supply/demand, for next decade..........« June 27 
systems for LNG plants ................. Oct. 77 
transfer kinetics, thesis index............¢ Jan. 117 
ENGINEERING 
chemical, in last three decades of 20th 
consulting, Nov. 30 
salaries of, in engineering ............... Mar. 27 
societies and the minority engineer ........ Apr. 23 
society answers anti-trust charges ......... Feb. 16 
management relations .................. Oct. 23 
minority and engineering societies ......... Apr. 23 
ENGINEERS 
pensions and Congress.................. May 54 
society and political action............... Aug. 21 
supply/demand and utilization of.......... Oct. 15 
technical information habits of ........... Mar. 67 
ENR Construction Index. May 77 


December 1973 


= 
O 
e 
= 
| 
Mar. 52 


Enrico Fermi Science Prize awarded ......... Jan. 84 
ENVIRONMENT 

restrictions and chlorinated solvents. ....... Oct. 85 

engineering, thesis index................ Jan. 117 
ENVIRONMENTAL 

engineering certificationexam............ Jan. 16 

Systems and Resources Program .......... Aug. 35 
Envirotech Double-Alkali S09 Removal 

Enzyme technology, thesis index ........... Jan. 117 
EPA’s R&D program for activated carbon .... Nov. 45 
Equilibria, complex, correlation of .......... Nov. 79 
Equilibrium problems in high temperature 

EQUIPMENT 

absolute moisture analyzer.............. Sept. 49 

anti-pollutant flare tip..............-.... Oct. 60 

bin activators for storage and flow of 

centrifuges, explosion protection for........ Apr. 42 

chlorine distillate receiver, explosion of ... . . Apr. 45 

graphite vessels for hydrogen chloride 

Feb. 53 

heat recovery exchanger, development of .. . . Jan. 43 

Oct. 51 

pusher centrifuge, use of................ Sept. 62 

Estimating liquid heat capacity............. duly 83 
Ethane market trends Oct. 85 
Ethyl chloride, market outlook.............. Oct. 85 
Ethylene, price forecast.................. July 102 
Europe's energy problems................. Dec. 18 
Examinations, engineering ................ Feb. 33 
Exchangers, tubular, acoustic vibrations in... . July 62 
Excursive instability in feed water coils....... Jan. 51 
Exhaust limitations and fuel consumption .. . . « June 40 
EXPLOSION 

of a chlorine distillate receiver............/ Apr. 45 

protection for centrifuges................4 Apr. 42 

reactivity of organics and chlorine ......... / Apr. 52 
Explosive limits of hydrogen / chlorine 


The Energy Crisis: On ond On and On __......». Page $1 
Tech Feature Not: Wasie Wate: Ticctment age 
Tech Feoture No. 2: Plant Stertup Problems Page 85 


F 


Failure of heat exchanger ferrule............ Jan. 43 
Failure of waste heat boiler................ Jan. 47 
Falling film and adiabatic absorption of 
Federal agency Nov. 25 
Feed water coils, flow problems in........... Jan. 51 
Feedstocks for petrochemicals .............. Oct. 26 


68 December 1973 


Fellows, AICHE........... b. 86, Mar. 89, Apr. 81, 
May 104, June 120, July in Aug. 111, Sept. 92, 
Oct. 102, Dec. 72 

Filter, polypropylene, explosion of........... Apr. 52 

June 67 

Filtering effluent from a catalytic cracker... . . June 67 

Financial report, AIChHE.................. June 4 

First Iranian Congress of Chemical 

Flash arresters, necessity of................ Apr. 48 

Flexicoking process forSNG ............... July 97 

Flue gas, cat cracker, measuring opacity of . . . . Dec. 62 

FLOW 
hydraulics of large diameter trays ......... Oct. 67 
patterns in disc centrifuge............... Sept. 73 
problems in feed water coils.............. Jan. 51 
rates from bins, factors affecting .......... Jan. 62 
turbulence in heat exchangers ............ July 62 

Flue gas economizer, schematic of........... Jan. 51 

Fluid dynamics, thesis index .............. Jan. 117 

Fluid mechanics, thesis index ............. Jan. 117 

Fluidization, thesis index................. Jan. 117 

Fluidized bed combustion system........... Mar. 58 

Food and Bioeng ing Award inations 

Forecast for energy reserves too optimistic .... Aug. 51 

Forecasts, the trouble with ................. Dec. 7 

Forecasting, capital cost .................. May 77 

Forecasting petrochemical prices........... July 102 

Foreign action on energy crisis ............. May 29 

48-plant EVOP program, startinga.......... Aug. 93 

Fossil fuel utilization challenges............ June 40 

Fossil fuel production challenges ........... June 35 

Front end-catalysts...................... May 65 

FUELS 
refining processes for................+5- Dec. 11 
supply and regulatory alternatives......... Nov. 72 

FURNACE 
multiple hearth Nov. 56 
noise control program..............--..- Oct. 56 
regeneration, operation of ............... Nov. 48 

Future, the, and chemical engineering. ....... Feb. 25 

Future, view of, from energy standpoint ..... . June 35 


G 


GAS 

chromatographs serviced by minicomputer . . Sept. 53 

estimated selling price.................. Mar. 31 

pipeline, composition of................. Mar. 43 

pipeline, crude oil from ................. May 91 

turbines and steam generators for power 

GOVERNMENT 

engineering consulting.................. Nov. 30 

federal, formulating an energy policy ...... June 22 

grants for activated carbon technology..... . Nov. 46 

investment in science and technology. ..... . Aug. 27 

research and non-profit institutes ......... Nov. 24 
Granular carbon for concentrated waste ...... Aug. 81 
Granulation and compression rooms, 

Graphite vessels, hydrogen chloride 

Gasifier, potential problems of ............. Mar. 37 
Gasification processes, evaluation of ......... Apr. 55 
General Electric's gasification process........ Dec. 56 
Guidelines to Professional Employment 


Half-tube and dimpled jackets, heat transfer 


July 76 
HC! waste disposal and recovery systems. .... . Jan. 68 
H-Coal process, scale-up factorsin.......... Mar. 52 
HEAT EXCHANGERS 

recovery type, low mai e, devel 

Heat transfer, thesis index................ Jan. 117 
Heat transport, thesis index............... Jan. 118 
Heavy metals, disposal of................. Sept. 27 
Hemispherical suppressor for centrifuges .... . Apr. 44 
High efficiency heat exchanger tubes......... July 69 
High Flux tubing for heat exchangers ........ July 69 
High temperature combustion, equilibrium 

Hot carbonate systems, packings for......... Feb. 67 
HYDROCARBONS 

chlorinated, markets for................. Oct. 85 

hydrogenation of forSNG .............. June 110 
Hydrochloric acid recovery process.......... Feb. 47 
Hydrocyclones, separation perfor- 

Hydrodynamic stability, thesis index........ dan. 118 


HYDROGEN CHLORIDE 


to clorine via the Kel-Chor process......... Apr. 57 
falling film and adiabatic absorption of .. . . . Feb. 50 
production by combustion in 
graphite vessels ..................0. Feb. 53 
Hydrogenation catalysts, performance of... .. . May 65 
IGT’s gasification Dec. 56 
INDUST 
chemical, investor's rating of ............. Apr. 31 
Purdue-Eli Lilly Project ................ Aug. 57 
Industrial visitor programs ................ Jan. 39 
Inflation, effect of on AICHE............... Aug. 59 
Information storage and retrieval in 
Information, technical, habits of engineers . . .. Mar. 67 
Inorganic wastes, treatment of ............. Sept. 27 
luble salts, disposal of ................ Sept. 27 
Institutes, non-profit, and government 
Interfacial phenomena, thesis index......... Jan. 118 
Intergovernmental Science aand Research 
Interviews,employment .................. July 26 
Ionic melts, properties of ................. Mar. 56 
IRS rulings, revision of ................... May 54 
J 
Jacket construction, typesof............... July 76 
Journal of Physical and Chemical Reference 
Data starts publishing.................. Mar. 96 
JOURNALS 
K 
Kellogg's molten salt gasification process. .... . Dec. 56 
Koppers-Totzek gasification process ......... Dec. 56 
L 
Large diameter trays, flow hydraulics of ..... . Oct. 67 
Layoffs and pension plans................. Feb. 37 
Legislative view of pension plans............ July 39 
Limestone wet scrubber, operation of ........ June 86 
Linings for the process industry ........... June 104 
Liquefaction of coal into fueloil............ Mar. 51 
Liquid heat capacity, estimating............ July 83 
Liquid mixing on sieve trays, effect of ........ Oct. 75 
Literature read by engineers............... Mar. 67 
LNG, mixed refrigerant cascade 
LNG plants, energy systems for............. Oct. 77 
Labbying, the case for...............0005- Aug. 41 
Lobbying for technological development ..... . Aug. 31 
Low maintenance heat recovery exchanger, 
Low temperature shift catalyst ............. May 69 
Lurgi gasification process ............-..+-- Dec. 56 
M 
Machine computation, thesis index ......... Jan. 119 
Magnefite pulping system for pollution 
Management, a critique of ................ May 42 
Mandatory Oil Import Program ............ Nov. 72 
Manpower policy planning................. Oct. 24 
MARKETS 
for chlorinated hydrocarbons ............. Oct. 85 
and cost factors affecting petrochemical 
Oct. 85 
outlook for methyl chloride............... Oct. 85 
outlook for ethyl chloride ................ Oct. 85 
Mass transfer, thesis index ............... Jan. 119 
Mass transport, thesis index .............. Jan. 119 
MATERIALS 
classification of according to flow rates..... . Jan. 62 
extraction and conversion of ............. Sept. 24 
MATERIALS OF CONSTRUCTION 
Apr. 66 
for odor control equipment in pulp mill... . . Dec. 39 
rubber chemicals for tire stocks........... Feb. 76 
. Jan. 80, Feb. 77 
McDermott Award goes to North Dakota 
MCR process for natural gas liquefaction ..... Jan. 56 
Measuring opacity of cat cracker flue gas ... . . Dec. 62 
Mechanical seals, protection of............. Sept. 67 


dias 

= 

a 
> 

x< 

— 
Q 
a. 
U 

a 

| 

| 
i 
& 

CHEMICAL ENGINEERING PROGRESS (Vol. 69, No. 12 


MEETINGS 
National Conference on Complete WateReuse, 
Washington, D.C. photos..............4 June 61 
First Iranian Congress of Chemical 
Fourth Joint Chemical Engineering 
Conference, Vancouver, preview........ July 107 
Fourth Joint Meeting of AIChE-CSChE, 
V Interamerican Congress of Chemical 
Engineering, photos.................. Sept. 88 
AIChE ‘4 5th Annual Meeting, New York 
AIChE Annual Meeting, 
RRR Sept. 82, Oct. 100 


AIChE 74th National Meeting and 7th Piro. 
chemical and Refining Exposition, 


aa Orleans, preview......... Jan. 124, Feb. 81, 

AIChE 7 75th National Meeting, Detroit, 

Membrane permeation, thesis index ........ Jan. 119 
Metallurgy, thesis index ................. Jan. 119 
Methanation system of Bi-Gas SNG 

Methanator design and operation ........... Jan. 75 
Methane market trends................... Oct. 85 
Methyl chloride, market outlook ............ Oct. 85 
Metrication, joint statement on given 

Mills, pulp, odor controlin................ Dec. 39 
Minerals, paramarginal, extraction of ....... Sept. 24 
Minority engineers and engineering 

Minority groups in chemical engineering .... . Mar. 20 
Mixed refrigerant cascade cycles for LNG..... Jan. 56 
Mixed suspension, mixed product remova! 

Molten salt processes for sulfur emission ..... Mar. 56 


Monitor for a tablet a 


N 


National Society for Professional 


National and state boards of engineering 

Natural gas price controls..............+.- Aug. 51 
Natural gas production, projected........... Nov. 72 
Negroes in chemical engineering............- Mar. 20 
Nickel carbonyl formation................. Jan. 75 
Nitric acid plants, NO, emission 

Noble metal catalysts, performance of....... . May 65 
NOISE 

of flaring, reduction Oct. 60 

furnace, control program ........-.-..+55 Oct. 56 

reduction in process machinery........... June 96 
Non-profit institutes and government Fs 

NO, emission control via catalytic 

NO, emission monitoring of ............-+5 Dec. 35 
Nuclear fuels and the environment.......... June 48 
Nucleation, crystallizer influenced ..........4 July 86 
Nucleation, thesis index...............+-. Jan. 120 
NYU Engineering and Brooklyn Tech 


ODOR 
petrochemical, characterization of ........ Sept. 75 
shale, coal and the energy crisis........... May 94 
supply and regulatory alternatives......... Nov. 72 
Opacity of cat cracker flue gas, measuring. ... . Dec. 62 
Optimization, thesis index................ Jan. 120 
Organic wastes, treatment of .............. Sept. 27 
Organics and chlorine, explosive 
OSHA regulations on noise................-. Oct. 51 
Oxygen, pure, for secondary treatment ....... Aug. 75 
P 
Packings for hot carbonate systems.......... Feb. 67 
Paper mill, controlling pollution from....... June 100 
Para-cresol, recovery of, from effluent........ Aug. 77 
Partial oxidation process forSNG........... July 97 
Particle technology, thesis index ........... Jan. 120 
Performance data for High Flux tubes........ July 69 


CHEMICAL ENGINEERING PROGRESS (Vol. 69, No. 12) 


Pelletizer silencer system June 96 
engineers and Congress ................-- May 54 
Periodicals read by engineers.............. Mar. 67 
PETROCHEMICAL 
odors, characterization of ............... Sept. 75 
plants, noise levelsin.................-. Oct. 54 
July 102 
Petroleum and Petrochemical Award 
Phillips Hydrofluoric Acid Alkylation 
Photometric principles .................-- Dec. 35 
PILOT PLANTS 
Feb. 71 
operations, justification of ............... Apr. 55 
Pipeline gas composition.................. Mar. 43 
Pipeline gas from crude oil ................ May 91 
PLANTS 
Catalyst operation in May 69 
coal-oil-gas refinery, design of............ Mar. 62 
coal gasification, cost of... Mar. 43 
design, thermophysical properties for....... July 94 
double-alkali, SOj removalin............ ec. 47 
forecasting capital costs of............... May 77 
integrated, control computersin.......... Sept. 45 
LNG, energy systems for ................ Oct. 77 
nitric acid, control of NO, emissions in ..... May 75 
Dec. 56 
VCM, waste water treatment system for.... . Aug. 71 
Plume opacity, measurement of ............ Dec. 62 
POLITICAL 
action, society, and the engineer........... Aug. 21 
implications of energy crisis.............. May 29 
process, participationin................. Aug. 22 
social forces and technology.............. Feb. 25 
POLLUTION 
control, hydrocyclonein................ Sept. 67 
control programs payoff................. Apr. 15 
control via Spherodizer Granular process. . . . Feb. 62 
environmental restrictions and chlorinated 
process wastes problem................. Sept. 27 
solid wastes, utilization of............... Sept. 33 
Polybutadiene and SBR rubbers............ Jan. 81 
Polymers and carbon blacks for tires......... Feb. 77 
Polymers, thesis index... Jan. 120 
Powders, dry, in-line preparation of ........ May 100 
Power piants, low B.t.u. gas for...........-- Dec. 56 
Power station emission control, low B.t.u. 
President, AIChE, life with................ Mar. 24 
Pressure vessel, explosive failure of.......... Apr. 45 
Prilling process, problems of ............... Feb. 62 
Prilling tower effluent, abatement of......... June 72 
PROCESS 
dynamics and control, thesis index........ Jan. 120 
machinery, quietingof ................. June 96 
piloting of, costs involved. ............... Apr. 17 
wastes problem, solving the.............. Sept. 27 


PROCESS CONTROL 
catalytic reforming and moisture 


control computers in an integrated plant... . Sept. 45 
gas chromatographs serviced by 

tracking action and continuous 

PROCESSES 
adiabatic absorption of hydrogen 

analysis and design, computer-aided....... Sept. 78 
Aquaclaus, for SOg removal ............. 54 
continuous catalytic absorption........... May 75 
CRG-hydrogasification ................. May 84 
development costs and experience ......... Feb. 71 
Envirotech Double-Alkali SOg Removal 

falling film absorption of hydrogen 

H-coal, scale-up factorsin............... Mar. 52 
hydrochloric acid recovery........ .... Feb. 47 
hydrogenation of hydrocarbons for SNG ... June 110 
Kel-Chor for chlorine production.......... Apr. 57 
liquefaction of coal into fuel oil........... Mar. 51 
MCR, for natural gas liquefaction .........4 Jan. 56 
Phillips Hydrofluoric Acid Alkylation...... Nov. 70 

Rectisol, for acid gas removal ............ ar. 37 
SCOT, for treating Claus off-gas .......... Dec. 29 


solvent regeneration, for activated 


spherodizer granulation................. Feb. 62 
SRC, for coal gasification ............... Mar. 62 
TOSCOAL, for coal pyrolysis ............ Mar. 50 
Two-Stage Coal Combustion ............. Mar. 54 

Productivity: myths and missions. .......... May 37 
Professional Employment Guidelines agreed on 
by engineering societies ................. Feb. 93 


Professional societies and pension plans ....... July 36 
PROFESSIONALISM 
chemical engineering in last three decades of 


consultants, life styles of ...............0¢ Jan. 27 
consulting for chemical marketing ........ . Apr. 21 
employee-employer questionnaire ......... a 37 
Employment Guidelines endorsed by AIChE. Maer is 5 
engineer- ‘management relations Oct. 23 

Profit-oriented research ..................Nov.70 
Projects, research, in catalysis ............. May 59 
Propylene filter explosion ................. Apr. 52 
Propylene packing applications............. Feb. 67 
Puerto Rican and Japanese firms form joint 

Pulp mills, sulfur compounds from .......... Dec. 39 
Pulp and paper Mills. SOP 
Purdue—Eli Lilly Project................. Aug. 57 
Pusher centrifuge, use of ................. Sept. 62 
Pyrolysis, coal, TOSCOAL process for ....... Mar. 50 


CEP 


HEMICAL ENGINEERING 


PROGRESS 


Productivity: Myths and Missions Page 37 
A Critique of Management Page 41 
SPECIAL FEATURE: Catalysts: Usage and Needs Page 59 
Capital Cost Forecasting Page 7 
Q 
Questionnaire on employee-employer 
Questions for job interview ................% July 26 
Quieting of process machinery ............. June 96 
R 
June 48 
Radioactivity from nuclear power plants ..... / June 48 
Reaction engineering, thesis index..........+ Jan. 121 
REACTOR 
Reboiler, thermosiphon, tube vibration in... . . July 57 
Recovery process for HC] ................. Feb. 47 
Recovery systems for HCl ................. Jan. 68 
Recruitment, Professional Employment 
Rectisol process for acid gas removal ........ Mar. 37 
Recycling rates by commodity ............. Sept. 21 
Refinery, coal-oil-gas, design of ............ Mar. 62 
Refinery, SNG, configurations.............. July 97 


December 1973 69 


ze 
¥ 
and NO, ....... Dec. 35 
Multi-stage stack samplers................ June 93 
& 
| 


CEP 


CNGINEERING PROGRESS 


HENICA 


Centrtuge Apphcotons 
Down Petrocherscal Odors 


SEPTEMBER 1973 


Refining processes for fuels................ Dec. 11 
Regeneration furnace, operation of .......... Nov. 48 
Regeneration, in-place, of activated carbon. . . . Nov. 65 
Regulations, environmental and clean fuels 
RESEARCH 
government, and non-profit institutes ...... Nov. 25 
Nov. 70 
R&D 
activated carbon program ............... Nov. 45 
federal expenditures ................... Nov. 25 
Aug. 35 
RESEARCH ROUNDUP FOR 1972 
Jan. 114 
applied mathematics .................. Jan. 114 
biochemical engineering................ Jan. 114 
biomedical engineering................. Jan. 115 
chemical Jan. 115 
computer-aided design................. dan. 116 
dan. 116 
distillation dynamics .................. Jan. 116 
Jan. 116 
energy transfer kinetics ................ Jan. 117 
environmental enginering............... dan. 117 
enzyme techmolegy Jan. 117 
Jan. 117 
hydrodynamic stability ................ Jan. 118 
interfacial phenomena................. dan. 118 
machine computation.................. dan. 119 
Jan. 119 
membrane permeation................. Jan. 119 
dan. 119 
process dynamics and control............ Jan. 120 
0 4 0.9 02:0 Jan. 121 
Jan. 122 
transport phenomena.................. dan. 122 


70 December 1973 


tramepert propertios ...... dan. 122 

vapor liquid equilibrium ............... dan. 123 

water pollution control................. Jan. 123 
Residence time distributions .......... 
Resources, expansion of through 

Resources, recovery of .................+- Sept. 21 
Retubing of heat exchanger................ dan. 43 
Reverse osmosis for water recovery and 

Rheology, thesis index................... Jan. 121 
Rooms, granulation and compression, 

May 96 
RUBBER 

chemicals for tire stocks................. Feb. 76 

polybutadiene andSBR................. Jan. 81 

Salaries of engineers in education........... Mar. 27 
Sampled-data algorithm.................- Sept. 56 
Sampled-data Sept. 56 
SBR and polybutadiene rubbers ............ dan. 81 
Scale formation, test for .................. Dec. 47 
Scale-up and capital factors of pilot plants .... Feb. 71 
Scale-up factors in the H-Coal process ....... Mar. 52 
Scholarship award winners............... May 128 
Scientist-engineer, profileof............... May 54 
SCOT process for treating Claus off-gas....... Dec. 29 
Screw feeder output rates ...............-. dan. 62 
Scrubber, limestone wet, operation of ........ June 86 
Secondary treatment, using pure oxygen 

Selective hydrogenation catalysts, 

May 65 
Separation processes, thesis index .......... Jan. 122 
Services of AIChE increased............... Aug. 59 
Shale oil in place, U.S. reserves of........... June 40 
Shift conversion section of Bi-Gas SNG 

Sieve trays, effect of liquid mixingon......... Oct. 75 
Simplex search mothed Aug. 93 
Simulation of chemical processes............ Oct. 95 
Oct. 98 
SNG 

the CRG-Hydrogasification process for ..... May 84 

hydrogenation of hydrocarbons for ....... June 110 

refinery duly 97 
S02 

emission monitoring of..............++++ Dec. 35 

removal, Aquaclaus process for ........... Dec. 54 

removal in double-alkali plant............ Dec. 47 

Social Systems and Human Resources 

SOCIETY 

the engineer and political action .......... Aug. 21 

problems and chemical engineering ........ Feb. 25 

Solid wastes, utilization of ................ Sept. 33 
Soluble salts, disposal of.................- Sept. 27 
Spherodizer Granulation process............ Feb. 62 
SRC process for coal gasification ........... Mar. 62 
Stack samplers, multi-stage ............... June 93 
STARTUPS 

Bender process Aug. 101 

Claus sulfur recovery unit............... Aug. 89 

crude/vacuum distillation unit ........... Aug. 85 

48-plant EVOP program ................ Aug. 93 

70,000 bbl./day crude still............... Aug. 98 
Steam generator designs .................. duly 81 
Sterilization of bottles................... May 100 
Storage of imported crude oil............... Aug. 51 
Student chapter awards of excellence ........ Jan. 18 


Student chapter counselors awards planned ... May 57 


Students and job interviews................ duly 26 
Sulfur compounds from pulp mills, 

Sulfur emission control, molten salt 

Sulfur requirements for Bender process. ... . . Aug. 101 
Supply/demand for energy for next decade. . . . June 27 
Surface phenomena, thesis index........... dan. 122 
Survey, of AIChE and chemical 

Survey on catalysis research............... May 59 
Synthane gasification process .............. Dec. 56 

T 

Tablet pression and g ion rooms, 

Tablet machine monitor ................. May 102 
June 93 
Tall oil output, increase of ................ Sept. 80 
Tax deferred investment options............ May 55 
Teaching design, survey results............. May 47 
Technical Development Council formed ..... . dan. 12 


TECHNOLOGY 
activated carbon, role of ................ Nov. 45 
chemical engineering, inthe U.S........... duly 47 
Mobilization & Reemployment Program.... . Oct. 21 
and process wastes problem ............. Sept. 27 
Termination and transfer, Professional 
Employment Guidelines ................ Mar. 15 
Apr. 68 
Thermal regeneration, granular 
Thermal stability of catalyst formulation .... . May 69 
Thermal Vortex burner, cross section......... Jan. 68 
Thermodynamic irreversibilities of LNG 
Jan. 56 
Thermodynamics, thesis index............. Jan. 121 
Thermophysical data system............... July 94 
Thermosiphon reboiler, tube vibrationin ..... July 57 
TiOy and Ti-metal through chlorination of 
cord materials for belted bias tire.......... Apr. 67 
cord materials, future of................. Apr. 64 
stocks, rubber chemicals for.............. Feb. 76 
Titanium production process ............. June 113 
TOSCOAL process for low temperature coal 
Trailer plants for water conservation......... Aug. 79 
Transfer line Jan. 43 
Transport phenomena, thesis index ......... Jan. 122 
Transport properties, thesis index .......... Jan. 122 
Tray, bubble, efficiency studies............. Oct. 73 
July 57 


Tubular exchangers, acoustic vibrations in ... . July 62 


Two-Stage Coal Combustion process......... ar. 54 
20th century, chemical engineering in last three 
anes Feb. 25 
U 
Unemployed, government's help for.......... Oct. 21 
Unemployment trend heading back down ..... Jan. 40 
Unflared discharges from stacks ............ Apr. 37 
Union Carbide gasification process.......... Dec. 56 
yee of Washi stack eer June 93 
May 29, Dec. 18 
energy policy, formulatingan ............ une 22 
June 27 
reserves of shale oilin place ............. June 40 
Urea dust from prilling towers ............. June 73 
Utility plants, gas turbines and steam 
Vv 
Value Line rating of chemical companies. .... . Apr. 31 
Valves, ball, explosion of.................. Apr. 52 
Valves, relief, discharge of heavy gases 
Vapor liquid equilibrium, thesis index....... Jan. 123 
Vapors, stripping ammonium nitrate from ... . June 79 


VCM plant, waste water treatment 
Vibrations, acoustic, in tubular exchangers .. . . July 62 


uly 57 
Viscoelasticity, thesis index............... Jan. 123 
Volume-volumetric filling principle......... May 100 
Volunteer Engineers Scientists Technicians 

Waste heat boiler failures ................. Jan. 47 
Waste water treatment system for VCM 

WATER 

purification, relative cost of.............. June 40 

quality, protection of................... June 40 
WATER POLLUTION 

activated carbon program ............... Nov. 45 

granulat carbon for concentrated waste ..... Aug. 81 

problems ata papermill............... June 100 

reverse osmosis for water recovery 

secondary treatment using pure oxygen... . . Aug. 75 

trailer plants for water conservation........ Aug. 79 

VCM plant water treatment system........ Aug. 71 
Wellbore stimulation..................... Aug. 51 
Wellman-Galusha gasification process ....... Dec. 56 
Westinghouse gasification process........... Dec. 56 
Wind and tidal energy.................... Aug. 51 


CHEMICAL ENGINEERING PROGRESS (Vol. 69, No. 12) 


pan 
< 
APPRAI TION 
— 
root 
be 
BES: 


AUTHOR INDEX 


A 
Mar. 65 
DIS Jan. 75 
Amberg FAR. June 100 
MAT Mar. 50 

B 
Barrington, E.A. ............ July 62 
Baumann, D.K. ............ Sept. 62 
BONNE, May 47 
Bienstock, D. ............4 Mar. 60 
MEG: Sept. 49 
Bruggink, R.H. ............. Oct. 56 
VA. Aug. 81 

Apr. 71 
CS? July 102 
COROT May 102 
Chervenak, M.C. ......... Mar. 52 
Aug. 93 
July 83 
CONT AS Dec. 11, 56 
CONWAY, June 110 
CONWGY) RIE, June 93 
Come; Dec. 47 
COVER ASE, Mar. 31 
Creighton, R.H. J. ........ July 107 
Dahlstrom, D.A. .......... Dec. 47 
Dedeke; W.C. Apr. 75 
Des Rosiers, P. ............. Nov. 45 
DiBenedetto, V.A. ....... May 96 


Dluzniewski, J.H. ......... Nov. 79 J 
Doan, H.D...... May 42, Dec. Jackson, C.A. Oct. 98 
Sept. 80 James, GAR. June 79 
Aug. 98 Jarnka, J. May 91 
Jesernig, W.V. Aug. 77 
E Jonanson, Mar. 52 
May 100 Johnson, C.A. Mar. 52 
Aug. 35. johnson, Nov. 25 
Oct. 67 
Fawcett, F Jan. 80 Kalen, B. ........ June 67 
Karnavas, J.A. Mar. 54 
Fiedelman, H. July 86 
> Apr. 55 
Fischman; July 29 
Sept. 73 Ki 
Jan. 56 
July 76 Kniel. L Oct. 77 
Feb. 47 
Nt Mar. 58 Kuck, M.A Dec. 54 
Mar. 51 
Frumerman, R. july 25 L 
G Mar. 54 
Lederman, P.B. ...........+++ July 25 
Glueck, A.R. ... Mar. 56, Oct.95 —Lifland, P.P. Sept. 49 
Goldman, D.T. ............ Apr. 64 
July 39 Livingston, C.B. ............ Apr. 45 
Gottzmann, C.F. ........... july 69 Livingston, J.Y. May 65 
Logan, DRE. Sept. 33 
Dec. 29 Loven, A.W. Nov. 56 
Lundberg, R.M. ........... Mar. 65 
H Lynch, Aug. 81 
Hallinan July 47 
Marshall, W.R. ............. Feb. 25 
DLE, Jan 124 
Hawkes, EN, Feb. 57 
MeGarty, Feb. 37 
IGG OM, May 37 
Heaarty. WP Mar. 37 MeBonel, Jan. 80 
McKetta, J.J. ... June 21, Aug. 51 
Hellman, T.M. Sept. 75 
Feb. 77 Mi 
May91 
Himmelstein, K.J. ........ Nov. 65 Mi 
Holland, W.D. ............. June 93 M 
Hollomon, H. .............. Aug. 27 M 
Moser, Aug. 22 
Huetver; Aug. 77 
Moulton, F.H. .............. Oct. 85 
N 
Aug.41 Naidel, R.W. Feb. 53 
Continued on page 92 


CHEMICAL ENGINEERING PROGRESS (Vol. 69, No. 12) 


Nisenfeld, A.E. ............ Sept. 45 

July 69 
Othmer; June 113 
Ozkardesh, H. ............. Nov. 79 
P 
Palin Apr. 37 
Aug. 89 
Pelezarski, Mar. 54 
PORNO WAR. Oct. 15 
ALE. Nov. 63 
June 104 
As May 96 
R 
Randolph, A.D. ............. July 86 
Nov. 72 
Feb. 62 
Aug. 105 
Feb. 62 
Sept. 27 
Robinson, J.R. Aug. 101 
Rodehorst, C.W. .......... Oct. 15 
Rodenkirch, B.L. .......... Apr. 66 
Rodman, C.A. ........:000+ Nov. 63 
Rodriguez, D.G. .......... Dec. 62 
FS. Feb. 37 
Sept. 21 
Rushton, J.D. ............6. Dec. 39 
S 
Aug. 21 
Oct. 26 
Schindler, H.D. ............ Oct. 89 
Schmid Mar. 62 
Schramm; F.C. May 100 
Schreiner, W.C. .......... Mar. 31, 

Apr. 57 
Scott, B.D. ....... Oct. 73, Oct. 75 
Aug. 85 
Shearer, HLA. Mar. 43 
Skaperdas, G.T. ........... Mar. 31 


December 1973 71 


| 
m 
x 
< 


: 
\ 
| 
| 
hie 
: 
| 


